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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving method for driving a memory type liquid 
crystal at high speed using a cholesteric/nematic phase transition type liquid crystal and a 
cholesteric/high-molecular composite type liquid crystal. 

SOLUTION: Plural scanning electrodes G1-GI and plural signal electrodes Sl-Sk are 
formed in a matrix manner and a liquid crystal showing the memory property is interposed 
between active matrix type liquid crystal display elements prepared by using a substrate 
provided with switching elements at the respective intersections of the electrodes G1-GI. 
The liquid crystal having the memory property is not a surface stabilized ferroelectric liquid 
crystal and the switching elements provided in the respective liquid crystal display 
elements are made to be turned on three times for writing displaying information once. 
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Japanese Patent Laid Open Publication No. 10-20280 



Application No: 8-172026 
Date of Application: July 2, 1996 

This is a translation of the above-identified publication, from 
paragraph [0009] to paragraph [0014]. 

[0009] However, in using a reflective type liquid crystal display in 
which the above-described TFT-TN liquid crystal display is employed, a 
voltage must be applied to the liquid crystal display continuously while 
the liquid crystal display is displaying an image. Therefore, it is 
difficult to reduce the power consumption. 

[0010] A way of solving the problem is applying no voltages while 
writing is not carried out. In order to realize this, liquid crystal with a 
memory property must be used. As liquid crystal with a memory 
property, 1) ferroelectric liquid crystal, 2) bistable nematic liquid crystal, 
3) cholesteric/nematic phase transition type liquid crystal, 4) 
cholesteric/high-molecular composite type liquid crystal, etc. can be 
named. 

[0011] When ferroelectric liquid crystal or bistable nematic liquid 
crystal is used as a display, a polarizer is usually combined. The 
transmission factor of a polarizer is 50% or less, and a bright image 
cannot be displayed. Thus, these kinds of liquid crystal are not suited 
to be used as reflective type displays. On the other hand, 
cholesteric/nematic phase transition type liquid crystal and 



cholesteric/high- molecular composite type liquid crystal do not need to be 
combined with a polarizer, and these kinds of liquid crystal are suited to 
be used as reflective type displays. 

[0012] Now referring to Figs. 6 to 8, a conventional simple-matrix 
driving method for liquid crystal with a memory property is described. 
[0013] Fig. 6 shows an example of driving a liquid crystal display of a 
simple-matrix structure composed of scanning electrodes Rowl to Row4 
and signal electrodes Coll and Col2. Although specific voltage values 
will be given in the following description, these values are merely 
examples. As Fig. 7 shows, a voltage (50V) with a frequency of 2kHz is 
applied for 60msec., and thereafter, +9V and -9V are applied during a 
step for 1msec. 

[0014] The scanning electrode to which the voltages +9V and -9V are 
applied is selected for the time. During this step, pixels Pll and P12 
also receive signals through the signal electrodes, and voltage waves 
shown in Fig. 8 act on these pixels Pll and P12. On the pixel Pll, 
voltages ± 13V are applied during the selection step, and the liquid 
crystal is turned ON. On the other hand, on the pixel P21, voltages ± 
5V are applied during the selection step, and the liquid crystal is turned 
OFF. When the liquid crj^stal has a memory property, the content 
written in during this selection step is kept, and the pixels Pll and P12 
stay ON and OFF respectively. 
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